This is the last in a series of temporal sampling events on SST 241-C-107. The strategy of temporal sampling is to measure the compositional changes of the waste tank headspace as related to seasonal effects and gradual changes of waste chemistry.
2.0 SAMPLING EQUIPMENT DESCRIPTION
VAPOR SAMPLING SYSTEM
The team, consisting of Special Analytical Studies ( S A S ) personnel, used the vapor sampling system (VSS) to collect representative samples of the air, gases, and vapors from the headspace of SST 241-C-107 with sorbent traps and SUMMA1 canisters on February 7, 1997. Mahon et al. (1994) describes in detail the VSS, its performance, and its operation.
The VSS comprises a mobile laboratory connected to the vapor space of the waste tank by stainless steel transfer tubing. A vacuum pump draws sample vapor from the tank headspace through the transfer tubing and into the sampling manifold. Electrically activated, pneumatically actuated, valves direct sample flow within the VSS. laboratory monitors and controls system temperature, monitors absolute and differential system pressure, meters and controls vapor mass flow, and monitors total organic carbon (TOC) content of sample vapor using a gas chromatograph/flame ionization detector (GC/FID).
Instrumentation housed in the mobile
A key feature of the VSS is its use of heated transfer tubing and a heated sampling manifold. Maintaining the system at an elevated and controlled temperature prevents vapor condensation and reduces vapor adsorption on surfaces exposed to sample vapor. Mahon et al. (1994) describes various tE and observations that indicate the VSS sample transfer efficiency is consistently high.
!StS
Highly accurate mass flow controllers control the sample vapor flow rate through the sorbent traps at the sorbent trap station. The controllers FICV-1 through FICV-9 are mounted on top of the sorbent station between the inlet and outlet valves of their respective sampling ports. While controllers and FICV-11 are located downstream of the sorbent trap station and the in-line driers, which remove moisture from the sample vapor before it is metered.
The VSS is equipped with a Hewlett Packard 5890 Series I1 gas chromatograph (GC) which is equipped with a flame-ionization detector (FID), 1 mL sample loop, 10 port injection valve, 2 meter chromatographic column, programmable oven, and a portable computer loaded with the HP-Chemstation software providing computer control. The oven i s programmed to heat from 50°C to 27OoC at a rate of 70°C per minute. Helium is the carrier gas, air and hydrogen the HNF-SD-WI-RPT-289, Rev. 0 combustion gases, and nitrogen the make-up gas. The GC is plumbed to accept sample from the VSS manifold to the sample loop. After the sample is transferred into the sample loop and reaches equilibrium, the run is initiated by the operator from the computer. HP-Chemstation software activates the 10 port valve which transfers a sample from the sample loop to the HP-5 column.
The column is 2m long and has an inside diameter of 0.25mm which is coated with a chemically bonded phenyl methyl silicone layer to minimize sample intereference. The sample passes through the column to the FID which generates a TOC signal for that sample. The data is then transmitted to the computer where it is stored for future retrieval and analysis. The GC/FID is configured to confirm sampling system cleanliness, and to quantitatively estimate TOC concentration in ambient air and tank vapor samples in real time.
The system is multi-point calibrated at the weather station on a as available basis and last performed January 1995. The GC/FID has displayed a high degree of stability over a period of months. For further details, see Section 3.6, Field GC/FID Results.
Sorbent trap samples, pencil-size stainless steel or glass tubes that contain vapor-adsorbing media, are collected at the sorbent trap station of the sampling manifold. The rate and duration of flow, as specified by the analytical laboratory providing the sample media, determines the total volume of vapor to be passed through the tube. Virtually all the target analytes are trapped in the tube by the adsorbing media. Analyte concentration in the tank vapor can then be ascertained from the sorbent media analysis knowing the total volume of vapor which passed through the sorbent trap.
SUMMA" canisters, stainless steel vessels with their internal surfaces chemically passivated by the SUMMA-process to minimize adsorption of gases and vapors, are used to sample tank vapor from the SUMMAw sampling station on the sampling manifold. filled with sample vapor by opening a manually operated valve, which is then shut after pressure equilibration to seal the sample inside. allow a 6 liter sample to be transported to an analytical laboratory. 
AMBIENT CONDITIONS
The weather the day of the sampling event, February 7, 1997 was cold and partly cloudy, with a light wind from the northwest. Graphs of ambient temperatures and pressures taken at the Hanford Meteorological Station, which is about 6.5 miles west of C-Farm, are provided in Appendix B.
SAMPLE COLLECTION
The hot-water-jacketed sampling probe was located in Riser 3 of SST 241-C-107. The probe length, from the sample inlet to the top of the riser flange, was 7.9 meters.
All zones of the VSS were heated to 60 OC during setup of the VSS at SST 241-C-107 on February 6, 1997. The team stabilized the VSS temperature zones by 9:30 a.m. on February 7, 1997, and the system was ready to collect samples. Measured according to the VSS operating procedure, the pressure and temperature of SST 241-C-107 were 1007 mbar (755.1 torr) and 39.9 OC, respectively. The sample log sheets (Appendix A) provide a complete chronology of the sample event including start and end times, flow rates, volumes, and specific sample identifiers.
Approximately 21 hours before the first samples were collected, the team began heating the VSS transfer tubing and sampling manifold. During this warmup period, the team began a purge of all vapor transfer tubing and the sampling manifold with ambient air. Prior to sampling tank vapors on February 7, 1997, the team collected two SUMMA" canister samples of ambient air, one manually 10 meters upwind of the VSS connection with SST 241-C-107, and the other using the VSS sampling manifold. The former was collected to establish background levels of trace organic vapors, and the latter was collected to establish the cleanliness of the sampling manifold. The flow meter's precision was verified prior to sampling. The Grubbs test for outliers was used to determine if a meter was operating outside of its acceptance range.
A leak check of the VSS sampling manifold and transfer tubing was performed. The system was evacuated to 275.4 mbar (206.6 torr) and leakage of ambient air into the system was observed by monitoring system pressure for 15 minutes. Leakage resulted in an increase of 5.6 mbar (4.2 torr) in system pressure during the 15 minute test. Given a system volume of not more than 10 L, this pressure increase corresponds to a leak rate of approximately 13.5 ml/min.
The sampling valve was opened and the VSS was purged with sample vapor from SST 241-C-107 for 30 minutes at a total flow rate of 4.40 L/min. This purge was performed to flush ambient air from the system and saturate the system's active adsorption sites. Because the volume of transfer tubing and the sampling manifold upstream of the sampling devices is estimated to be no more than 10 L, this purge provided about 13.2 air turnovers in the system.
One analytical laboratory provided sample media. PNNL provided SUITMAcanisters, sorbent traps for organic vapors, ammonia (NH3) and water vapor (H20), and TST sorbent traps.
FIELD GC/FID RESULTS
The GC\FID was not used for the sampling of tank 241-C-107 due to the time required to get approval by the new flammability committee for use in field sampling. the GC\FID.
Per the sampling and analysis plan sampling will continue without 3.7 RADIATION SCREENING Samples are unconditionally released from the SST farm in accordance with 1996-3E100-RSP-02 Rev 01, Release Survey of vapor Sampling Equipment ( W C 1996) . Radiological screening results are used to determine (1) if the samples must be shipped as radioactive or nonradioactive in accordance with U.S. Department of Transportation (DOT) regulations and ( 2 ) if the Samples meet the laboratory acceptance criteria.
The DOT limits for shipping a nonradioactive sample are 2000 combined pCi/g of beta-gamma activity and alpha activity. may be shipped as radioactive material if the samples do not exceed the following laboratory acceptance criteria:
PNNL: Beta-gamma activity c400 pCi/g of sample media.
To protect the sampling manifold and sampling devices from radioactive particulates, all sample vapor for the February 7, 1997, SST 241-C-107 vapor sampling event was drawn through a series of four filters placed upstream of the sampling manifold. These four filters were in place any time tank vapors were flowing through the system. removed and assigned unique sample identifiers. All four filters were submitted to WSCF Laboratory for total alpha, total beta, and gamma energy analysis (GEA). The filter closest to the sampling manifold was analyzed to determine if the samples met DOT shipping criteria and laboratory acceptance criteria. Moisture from the tank vapors was collected in a silica gel trap through one of the sorbent station ports and analyzed for tritiated water. SST 241-C-107 filter and silica gel analysis results are shown in Table 1 . The vapor team scientists use the activity results in Table 1 to CalCulate pCi/g of sample media. project-specific file. The results in Table 1 indicate that the samples collected from SST 241-C-107 met the laboratory acceptance criteria and the DOT definition of a nonradioactive shipment.
Samples exceeding these DOT limits
Alpha activity cl00 pCi/g of sample media.
When sampling was complete, the filters were Table 3 . Errors associated with the mass flow meters and totalizers were determined by the Sierra Instruments Inc. all mass flow meters were within 0.5% full scale during the SST 241-BY-108 sampling event.
Internal Memo 75820-96-028 (Trible 1 9 9 6~) discusses the recommendations concerning the instrument calibration and why Sierra Instruments was used.
Prior to sampling a precision test was performed on the flow meters to indicate acceptable precision. Trip blanks are samples that accompany the sample media from the point of generation through sample analysis. They are transported to the field with the sample collection media but remain unopened during the sampling event.
Analysis of trip blanks is used to assess cross-contamination of sample media during field transport and storage. Spiked blanks are prepared as regular sampling media but also contain a known amount of special analyte. Tank vapors are drawn through these blanks and they are handled and analyzed just like any other sample. Analysis of the spiked blanks is used to evaluate potential sample loss during shipment or storage.
Ambient blanks are samples of ambient air collected at the sampling location. Analysis of ambient blanks is used to assess contamination that may be present in the atmosphere or in the transfer tubing or sampling manifold of the VSS immediately prior to sampling operations. Table 2 lists sample blanks used during the sampling of SST 241-C-107. 
